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npoBe^eH cpaBHHTejibHbm aHajiH3 napaMeTpoB kpobh cepe6pncTbix HaeK Larus argen- 
tatus , 3apa»ceHHbix JieHTOHHbiMH nepsHMU Diphyllobothrium dendriticum (Cestoda: Dip- 
hyllobothriidae) u cBo6oAHbix ot HHBa3HH. C Hcnonb30BaHHeM reMaTOJioruHecKux, uhto- 
jiornHecKHx h OnoxHMHHecKHx MeTO^OB oueHeHO BJiu^Hue 3 apa>KeHmi D. dendriticum Ha 
(|)H3HOJiorHHecKoe cocTOAHHe cepe6pHCToii HaiiKH. YcTaHOBJieHo, hto y iithu npn HHBa- 
3HH 3 H{})HJlJlo 60 TpHHAaMH CHHtfCaiOTCfl KOHUeHTpaiJHfl reMOTJIodHHa H o6mee KOJIHHeCTBO 
3pHTpOUHTOB, IIOBblinaiOTCfl ypOBCHb odmero KOJIHHeCTBa JieHKOIJHTOB H COp6lJHOHHaJI 
CnOCoSHOCTb 3pHTpOUHTOB. FIOKa3aHO, HTO npH AH(j3HJIJI060TpHHflH0H HHBa3HH COOTHO- 
UieHHe KOJIHHeCTBa 303HH0(})HJI0B K KOJIHHeCTBy JlHM(})OUHTOB yBeJ!HHHBaeTC5I B 1.8 pa3a 
no CpaBHeHHIO C KOHTpOJIbHbIMH 3HaneHH5IMH. TaiOKe yCTaHOBJICHbl H3MeHeHHJI B 6ejlKO- 
bom (cHH^ceHHe KOHueHTpauHH o6mero 6enKa, noBbmieHHe ypoBHeii mohcboh KHCJiOTbi, 
MO^H4)HUHpOBaHHOH (})OpMbI aJlb6yMHHa H UHpKyJlHpyiOmHX HMMyHHbIX KOMnJieKCOB, 
yBenuneHHe aKTHBHocxn TpaHcaMHHa3), JinnHOTOM (yMeHbiueHHe coziepacaHHfl TpHrjiHije- 
pH^OB H (J)Oc4)OJlHnHAOB), ymeBO^HOM (nOBblUieHHe ypOBHa TJlK)K03bI H aKTHBHOCTH JiaK- 
TaT^erH,nporeHa3bi) h MHHepajibHOM (cHHaceHne KOHueHTpaunii (j)oc(J)opa HeopraHHHecKo- 
ro, KajibiiHa, MarHHfl, HaTpmi h aKTHBHOCTH menoHHOH (J)OC(J)aTa3bi) oOMeHax n thu, HHBa- 
3npoBaHHbix D. dendriticum. BbicKa3aHO npe^nojio^ceHHe, hto nojiyneHHbie pe3yjibTaTbi 
CBH^eTeJibCTByiOT o HapymeHHH npoueccoB immeBapeHna h /jeflTejibHOCTH HMMyHHoii h 
KpoBeHOCHOH chctcm iithi; npH HHBa 3 HH D. dendriticum. 

Kmoueeue cnoea : cepeGpucTaa nailKa, Larus argentatus, Diphyllobothrium dendriti¬ 
cum , reMaTOJior™, 6 hoxhmhji kpobh, 303HHO(})HJibi, aHeMHH. 


JleHTOHHbm uepBb Diphyllobothrium dendriticum (Cestoda: Diphyllobothri- 
idae), nacTO HMeHyeMbiii «HaeHHbiH jieHTeit», HecMOTpn Ha tunpoKoe pacnpo- 
CTpaHeHHe b ceBepHoii nacra Y ojiapKTHKH,, £0 He^aBHero BpeMeHH b rejibMHH- 
ToeJmyHe MopcKHx nraij MypMaHCKoro no6epe)KbH EapeHijeBa Mop h He 6 biji ot- 
MeneH (EenonojibCKaH, 1952 ; TajiaicTHOHOB imp., 1997 ). JIhuib b 2000 r. 
D. dendriticum 6biji odHapy^iceH b KHUieHHHKe MopcKOH naiiKH Larus marinus 
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(KyKJiHH, Khcob3, 2007). J\nn yKa3aHHoro Buna necroa xapaicrepHa umpoKaa 
CnepH(J)HHHOCTb no OTHOUieHHK) K OKOHHaTejIbHbIM X03fleBaM, pojlb KOTOpbIX 
nrpaiOT mH orne Bnabi pbiDoa.THbix nTmi, HeKOTopbie bh;u,i MJieKOiiHratomHx n 
neJiOBeK. JIioaH MoryT 3 apa 3 HTbca D. dendriticum npn ynoTpedneHHH b nmny 
HeaocTaTOHHO TepMHnecKH o6pa6oTaHHbix nococeBbix pbi6, BbinojiHaioinnx b 
)KH 3HeHHOM iiHK.ae necroa (j)yHKiuiH BTopbix npo m e >k y t o l ih b ix hjih napaTeHH- 
necKHx xosaeB (/Jenaiviype h ap., 1985). Cnynan cnoHTaHHbix HHBasnn nenoBe- 
xa D. dendriticum HeoflHOKpaTHO onncaHbi b JimepaType (Dick et al., 2001; de 
Marval et al., 2013). IIo 3 thm npHHHHaM H3yneHHe BnnaHHa napa3HTHpoBaHna 
jieHTepoB Ha <j)H3HonorHHecKoe cocToaHHe h o6mch BemecTB oKOHnaTenbHbix 
xo3aeB npeacTaBnaer 3HaHHTenbHbin HayHHbin h npaKTHHecKHH HHTepec. 

B cbh3h c noTeHunajibHOH onacHOCTbio ana 3aopoBba HenoBexa MHorne ac- 
neKTbi OMO.iormi D. dendriticum h B3aHMOOTHOineHHH 3 thx uecTO.i c xo3aeBa- 
mh H3ynajiHCb aocTaTOHHo aeTanbHo. PacmH<J)poBaH >KH 3 iicinibiH hmkji h ycTa- 
HOBaeHbi ocouchmocth pasBimia D. dendriticum b >k enya o 1 n io-k in ii e 1 iiiom 
T paicre naHKOBbix nrap (<l>pe3e, 1977; IIpoHHH h ap., 1989; Sharp et al., 1990). 
B 3KcnepHMeHTaabHbix ycnoBHax nccneaoBaHo BJinannc D. dendriticum Ha 
Mop<J)0(J)yHKHHOHajibHbie n3Meiieiin>i b opraHax MMMyHHoii h iinjneBapmenb- 
noii cncTeM, a iaioi<e Ha KJiero'iiibiH cocTaB KpoBH h peaiauiH HMMymioii chc- 
TeMbl ae(J)HHHTHBHbIX X033CB (ccpcSpHCTOM H3HKH, MOHronbCKOH HaHKIl) (Ma- 
3yp h ap., 2007; llpoHHHa h ap., 2009; Ma3yp h ap., 2013). 

AHajiH3 onySjiHKOBaHHbix MaTepnajiOB noKa3aji, tio cepeopiiciaM qaiiKa 
mo'/KCi cnyacHTb yaoOHbiM MoaeJibHbiM oGbckiom ana H iyaenna mhoi mx npo- 
neccou. npoHCxoaamnx b opraHH3Me xo3aHHa npn napa3HTnpoBaHHH /). dend¬ 
riticum. TeM He MeHee mmoihc acneicrbi bo B3aHMOOTHOuieHHax an(})Hnno- 
SoTpHHa c OKOimaieJibiibiMn xo3aeBaMH (b 'lacmocin, bjiuhiimc re.ibMUirmoii 
HHB33HH Ha oOmch BemecTB) k HacToaineMy BpeMeHH HccneaoBaHbi HeaocTa- 
TOHHO. 

Oueiixa BJiiiMiniM miBaiMM D. dendriticum Ha (limHOJioiH'iecKoe cocToaHHe 
cepeopiiciow 'laiiKH L. argentatus c Hcnonb 30 BaHHeM rCMarojiurn'iccKiix, nn- 
xo.ioni'iecKHx h Ghoxhmhmcckhx MeToaoB CTano hcjibio HacToameii paom m. 


MATEPHAJI H METO^HKA 

MaTepna.n ana uccjicaoBainni co6paH b xoae 6eperoBbix SKCiieaniuiii Ha 
Boctohhom MypMaHe b nepnoa c 2000 no 2010 r. B KaaecTBe oSbeKTOB nsyne- 
HHa Hcnonb30BanH cepe6pHCTbix naex Larus argentatus Pontoppidan, 1763 
(n = 12). IIthh OTnaBnHBann h npoH3Boannn ot6op kpobh H3 noaKpbinbueBOH 
BeHbi. 3aTeM naex ycbinnann c noMombio xnopo<J)opMa, BCKpbiBanH h Bbipe3anH 
acenyaoHHO-KHuieHHbiH TpaKT. npoBoanan renbMHHTonornHecKoe nccneaoBa- 
HHe nTHp. IIohck, <J)HKcaHHK), H3roTOBneHHe TOTanbHbix npenapaTOB h naen- 
TH([)HKaiiHio napa3HTOB ocymecTBnann no craHaapTHbiM MeToanKaM (ranaKra- 
ohob nap., 1997; KyicnHH, 2013). 

B aeHb B3aTna kpobh npoBoannH reMaTonoraHecKHH aHanH3. npoH3BoannH 
noacncT o6mero KonHnecTBa 3phtpouhtob h neHKOUHTOB, H3Mepann KOHpeHT- 
papHio reMorno6nHa (Jla6opaTopHbie..., 1987). Cop6nHOHHyio cnocodHoerb 
spHTpoHHTOB (CC3) onpeaenann no MeToanxe Toran6aeBa (TorahSaeB h ap., 
1988), a nepeKHCHoe OKncneHHe nnnHaoB (IIOJI) opnTponHTOB (onpeaeneHHe 
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copep>KaHHa MauoHOBoro pHajibuernpa (M^A)) — no peaKunn c rao6ap6nTy- 
pOBOH KHCJIOTOH (KaMblUIHHKOB, 2000). H3rOTaBJIHBajIH M33KH KpOBH, no KO- 
TopbiM nocae OKpauiHBaHHa no MeTOuy PoMaHOBCKoro—rnM3e onpeuejiann 
jieHKonnTapHyio (JtopMyny kpobh (Eojiothhkob, 1965). PaccnnTbiBajin cootho- 
ineHna qncjia HeHTpo(J)HjiOB k incjiy jihm(|>ophtob (H/JT) h KOJinnecTBa 303 hho- 
(Jdhjiob k KOJinnecTBy jihm^ouhtob (3/JI). 

Hapapy c 3 thm npoBonnjin 6 hoxhmhh 6 Ckhh aHajiH3 cocraBa njia3Mbi kpobh 
mam. renapnHH3npoBaHHyK) KpoBb ucHTpiicliynipoBa.an npn 2000 oo/miih b 
TeneHne 15 mhh. IlojiyHeHHyK) nna3My kpobh 3aMopa>KHBajiH n BnocjiepcTBHH 
o6pa6aTbiBajin b jia6opaTopHbix ycnoBnax. B njia3Me kpobh onpepejiajin koh- 
neHTpannio o6ipero OejiKa c noMOipbio 6nypeTOBoro Meropa, a TaK>Ke copep- 
>KaHne GejiKOBbix c^paKunn — c ncnojib30BaHneM 3JieKTpo<J)ope3a Ha 6yMare 
(KaMbmiHHKOB, 2000). C npHMeHeHneM MeTopa TponnKoro h coaBT. H3MepapH 
ypoBeHb MOUH(J)HiiHpoBaHHOH (jiopMbi ajib6yMHHa (TponnKHH h up., 1986). Co- 
uep>KaHHe pHpKypnpyioipHx HMMyHHbix KOvmncKcoB (L1MK) onpepepapH c no- 
MouibK) nojiH3THjieHrjiHKOJia (Jla6opaTopHbie..., 1987 ). Akthbhocth aaaHHH- 
(AjiAT), acnapTaT-(AcAT) h raMMa-rnyTaMHjiTpaHcr|icpa3bi (y-rTd>), uaKTaT- 
uernuporcHa3bi (J1/J.F), a-aMHJia3bi, ipcpohhoh c|iocr|iaTa3bi (LU,<E»), a TaroKC 

KOHH,eHTpaU,HH MOHCBMHbl, M04CB0H KHCJIOTbl, KpCaTHHHHa, TpHrPHpepHpOB, 
xoaecTepHHa, rjiK>K03bi, (J)occ|iopa iicopraunnccKoro, Kapbpna, Kanna, HaTpoa, 
Marana, xpopnpoB h C-peaKTHBHoro 6eJiKa H 3 Mepapn c HcnoJib 30 BaHHeM Ha6o- 
pOB pjia OHOXHMH4CCKOI O aHajIH3a (JlHpMbl «A6pHC+» (PoCCHa). ('oUCp/KUHHC 
o 6 iuhx jiHnHuoB, <|)oc(J)OJiHnHuoB n MepH onpepepapn npn noMOiun Ha6opoB 
pua oiio.xnMH'iccKoro aHajin3a (|)iip\ibi «Lachema» (HexHa). 

06pa6oTKa pe3yjibTaTOB BbinojiHeHa c noMOipbio cianicni'iecKoro naKeTa 
«Microsoft Excel». Bee .lamibie iipe.nciaB.ieni,i b Ta6jiniiax b BHpe cpepHero 
apn^MeTHuecKoro 3Ha>ieima c YKaiaimeM cTaii.iapTiioii oihh 6 kh. )locTOBep- 
HOCTb paiJiH'init Meacpy cpaBHHBaeMbiMH Biia'iemuiMii ohoxhmh'icckhx napa- 
MeTpoB oneiinBajui no t-KpHTepnio OrbiopeHTa (Vlanomii'ieB, 1990). 


PE3yjlbTATbI 

B xope rejibMHHTOJiorHHCCKoro o6caepoBaHna yCTaHOBjieHO, hto 5 oco6eH 
cepe6pHCTOH nanKH 6buin HHBa3npoBaHbi pecropaMH D. dendriticum. B kh- 
meiHHKe KaiKpoH H3 sthx nTHp o6napy>i<eHO no 1 3K3. nojiOB03pejioro penrepa 

PPHHOH 30-90 CM. IIOKa3aTeJIH nTHp (« = 7 3K3.), CB 060 PHbIX OT 3apa>KeHHfl, 

HCnOJIb30BajIH B KanCCTBC KOHTpOJIbHbIX 3HaHeHHH. 

06Hapy>KeHO, hto y 3apaaceHHbix cepeSpncrbix naeK 3HaneHna reMaTOPora- 
necKHx noKa3arejieH HMeiOT cyipecTBeHHbie OTjinqna ot napaMcrpoB Kompopb- 
HblX OCOOcfl (Tao.a. 1 ). y HHBa3HpOBaHHbIX nTHP 0 TMC 4 CH 0 CHIDKCHMC KOHpeH- 
TpapHH reMorjio6nHa (Ha 29 %) h o6ipero KOJinnecTBa apnTpopHTOB (Ha 23 %), 
a Taione noBbimeHne CC3 (Ha 60.6 %) h o6ipero KOJinuecTBa jichkophtob (Ha 
51 %) {p < 0.05). TeM He MeHee npopeccw IIOJ1 apnTpopHTOB npoTeKaiOT b 
npepeuax HopMbi. TaK, ypoBHH copepacaHHa M/JA b apnTpopHTax 3 apaa<eHHbix 
h He3apaa<eHHbix uaeK He hmciot poeroBepHbix paajinHHn. Ilpn aHaprae jieftKO- 
PHTapHoro cocTaBa kpobh ycTaHOBjieHO yMeHbineHne KOJinnecTBa jihm(J)Oph- 
tob (Ha 12.8 %) h yBejinqeHHe KOJinnecTBa 303 hho(|)hjiob b 1.6 pa3a y 3apaa<eH- 
Hbix cepe6pncTbix uaeK no cpaBHeHHio c KOHTpoJibHbiMH noKa3aTejiaMH 
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Ta6jiHija 1 

reMaTonorHHecKHe noKa3aTejm 3apa»ceHHbix h He3apa»ceHHbix cepe6pHCTbix naeK 


Table 1. Hematological parameters of infested and uninfested herring gulls 


rioKa3aTejiH 

He3apa>KeHHbie HahKH 

3apaaceHHbie naiiKH 

TeMorjiodHH, r/n 

154.3 ± 11.3 

109.5 ± 8.6* 

06mee KommecTBO 3pHTpoijnTOB, XlO 12 

2.4 ± 0.15 

1.85 ± 0.1* 

Odmee KonnuecTBo 3pHTpoi;nTOB, XlO 9 

14.5 ± 1.2 

21.9 ± 1.3* 

CopdlJHOHHafl CnOCOdHOCTb 3pHTpOIJHTOB, % 

52.8 ±4.7 

84.8 ± 7.4* 

nOJI, MJ\A MKMOJlb/jl 

52.6 ± 3.2 

54.8 ± 2.3 

JleHKOltHTapHblH COCTaB KpOBH 


JlHM(J)oi;HTbi, oGmue, % 

58.7 ± 3.9 

51.2 ± 4.1* 

MoHOLJHTbl, % 

0.6 ± 0.01 

0.8 ± 0.01 

Ea30(J)HJibi, % 

0.3 ± 0.01 

0.7 ± 0.01 

303HHO(J)IiJlbI, % 

8.7 ± 0.7 

14.3 ± 1.2* 

HefiTpo(})HJibi, % 

31.7 ± 2.7 

33.0 ± 2.5 

VLnjiQKChi 


H/JI 

0.7 ± 0.05 

0.9 ± 0.05 

3/JI 

0.15 ± 0.01 

0.27 ± 0.01* 


npHMenaHHe. * — pa3JiHHHH AocTOBepHbi oTHocuTejibHo noKa3aTejiefi He3apa^ceHHbix Haeic 
(p < 0.05). 


(p < 0.05). CooTHOiuemie H/JI He hmcjio /lociOBepiibix paBJiii'iiiii y ;uwx cpaB- 
HHBaeMtix rpynn iitiih. B to ace BpcMa cooTHOuieHHe 3/JI y HHBa3npoBaHHbix 
MacK npeBbimajio b 1.8 pa3a ana'icnnc aHajiorHHHoro napaMeTpa y iieiiiiBasn- 
poBaHHbix oco6eH (p < 0.05). 

I lapauy c 3 thm iipoBe;ieii cpaBHHTejibHbin aHajiH3 Ohoxiimiihcckiix noica3a- 
TeJien njia3Mbi kpobh hthu, cboGo/uibix ot HHBa3HH, h rrrau, 3apaaceHHbix jieH- 
TOHiibiMii qepBaMH D. dendriticum (Ta6ji. 2, 3). 

yCTaHOBJieHO, hto npn OT<J)HJiJio6oTpH03e cepe6pncTbix nacic iiaOjTio^aioT- 
ca 3iiaHHTCJibiibie H3MeHeHHa b 6cjikobom o6MeHe (Ta6n. 2). B iuia3Me kpobh 
3apaaceHHbix nrap CHHacaioTca ypoBeHb oSiuero 6ejnca Ha 38.1 % h couepaca- 
HHe 6ejiKOBbix (ppaKunn — b HacraocTH, ajib6yMHHa — Ha 36.6 %, a Taicace no- 
BbiuiaioTca KOHueHrpaHHH MOHH(J)HHHpoBaHHOH (popMbi ajib6yMHHa b 1.8 pa3a 
h MoneBOH KHCJioTbi Ha 60.2 % no cpaBHeHHio c aHajiorHHHbiMH noKa3aTeaaMH 
naeic, cBo6o^Hbix ot HHBa3HH (p < 0.05). B nna3Me kpobh HHBa3upoBaHHbix 

nTHU no CpaBHeHHK) C KOHTpOJlbHblMH 3HaHeHHaMH yBejlHHHBaiOTCa aKTHBHO- 

cth TpaHcaMHH33: AjiAT — b 2.2 pa3a, AcAT h y-rT<t> — b 1.5 pa3a 
(p < 0.05). Taicace 3a<f)HKCHpoBaHbi H3MeHeHHa b ueaTejibHOCTH HMMyHHOH chc- 
TeMbi nTHU npn 3apaaceHHH D. dendriticum — yBejiHneHHe KOHueHTpaunn 
UHK b 1.5 pa3a OTHocHTeubHO napaMeTpoB oco6en, cbo6ouhmx ot 3apaaceHna, 
a Taicace noaBJieHHe C-peaKTHBHoro 6ejiKa (p < 0.05). 

ripn aHauH3e noKa3aTeueH ymeBouHoro o6MeHa oTMeneHo yBeuuneHue 

KOHueHTpaunn rjuoK03bi b 1.8 pa3a h aKTHBHocTH Jmr b 1.6 pa3a b njia3Me 
KpoBH HHBa3HpoBaHHbix uaeK no cpaBHeHHio c He3apaaceHHbiMH HaiiKaMH 
(p < 0.05) (Ta6u. 3). Ilpn nccjieuoBaHHH napaMeTpoB JiunuuHoro o6MeHa b 
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TaOnnija 2 

lloKa3aTeJiH OenicoBoro o6MeHa 3apa^ceHHbix h He3apa^ceHHbix cepe6pncTbix naeic 
Table 2. Parameters of protein metabolism of infested and uninfested herring gulls 


lloKa3aTejiH 

He3apa^ceHHbie naiiKH 

3apa»ceHHbie nauKH 

06mnn 6enoK, r/ji 

BeaKOBbie (J)paKrtHn 

44.6 ± 3.3 

27.6 ± 1.2* 

Anb6yMMH, r/ji 

24.3 ± 1.5 

15.4 ± 0.75* 

Ajib(J)a-rjio6yjiHHbi, r/n 

5.5 ± 0.3 

2.6 ± 0.53 

BeTa-rno6yjiHHbi, r/n 

7.3 ± 0.8 

4.9 ± 0.7 

TaMMa-rjiobyjiHHbi, r/ji 

7.5 ± 0.8 

4.7 ± 0.8 

Mo j\. anbdyMHH, % 

22.5 ± 1.1 

40.7 ± 0.97* 

y-TTQ, MMOJib/n Xh 

3.1 ± 0.2 

4.8 ± 0.2* 

AjiAT, MMOJib/nX h 

0.58 ± 0.05 

1.3 ± 0.1* 

Ac AT, MMOJlb/jlXH 

1.0 ± 0.1 

1.5 ± 0.1* 

MoneBHHa, mmojib/h 

2.8 ± 0.3 

2.8 ± 0.57 

MoneBan KHcnoTa, MMOJib/n 

0.78 ± 0.1 

1.25 ± 0.1* 

KpeaTHHHH, MKMonb/n 

57.5 ± 3.7 

35.5 ± 1.7 

IfHK, on. efl. 

62.3 ± 4.1 

91.0 ± 0.42* 

C-peaKTHBHbin 6enoK 

HeT peaKqnn 

PeaKqnn nono^cnTenbHan 

npHMenaHHe. * — pa3JiHHiui AOCTOBepHbi OTHOCHTeubHO noKa3aTejieH He3apa>KeHHi>ix naeK 

(p < 0.05). 

Ta6nnija 3 

rioKa3aTejiH yrneBOAHoro, nnmmHoro n MHHepanbHoro oOmchob 

3apa)KeHHbix n He3apa^ceHHbix naeic 

Table 3. Parameters of carbohydrate, lipid and mineral metabolisms 

of infested and uninfested herring gulls 

IIoKa3aTejiH 

He3apa>KeHHbie nauKH 

3apa)KeHHbie naiiKH 

rJlI0K03a, MMOJIb/jl 

12.9 ± 1.1 

22.7 ± 1.3* 

a-aMHJia3a, Mr/cxn 

21.5 ± 0.2 

22.3 ± 0.2 

JlflT, MMOJIb/nXH 

245.8 ± 19.3 

400.8 ± 27.3* 

06mne r/n 

5.1 ± 0.5 

6.7 ± 0.6 

Ooc^onnnnflbi, MMonb/n 

4.2 ± 0.2 

2.9 ± 0.47* 

TpnrnnaepHflbi, MMonb/n 

3.2 ± 0.3 

1.2 ± 0.2* 

XonecTepHH, MMonb/n 

5.7 ± 0.5 

7.25 ± 0.49 

Ooc(j)op HeopraHHHecKHH, MMonb/n 

2.3 ± 0.2 

1.6 ± 0.1* 

Kanbttnn, MMonb/n 

2.8 ± 0.1 

2.1 ± 0.2* 

Kannn, MMonb/n 

4.1 ± 0.2 

3.4 ± 0.3 

HaTpnn, MMonb/n 

147.1 ± 9.8 

110.3 ± 5.4* 

Marann, MMonb/n 

1.7 ± 0.2 

1.3 ± 0.3* 

Xnopnflbi, MMonb/n 

116.3 ± 8.7 

101.9 ± 7.3 

Me/jb, MKMonb/n 

5.3 ± 0.4 

4.8 ± 0.3 

LLJ,0, MMonb/nXn 

75.8 ± 4.7 

52.1 ± 3.9* 


npHMenaHHe. * — pa3JiHHH« nocTOBepHbi oTHOCHTeubHO noKa3aTejieu He3apa»ceHHbix naeK 

(p < 0.05). 
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ruia 3 Me kpobh nTnu npn hhb 33 hh jjH(})HJiJio 6 orpHH^aMH 3 aperHCTpnpoBaHO 
CHH>KeHHe ypoBHen (|)oc(|>oannnAOB Ha 30.9 % h TpnraHijepHAOB Ha 62.5 % 
(p < 0.05). rioKa3aTejiH MHHepaabHoro o 6 MeHa HHBa 3 HpoBaHHbix HaeK cyipecT- 
BeHHO OTJnmajiHCb ot aHajTormiHbix napaMeTpoB rmm, cbo 6 oahmx ot hhb 3 - 
3 hh. YcTaHOBJieHO cHH^eHHe KOHueHTpauHH HeopraHHnecKoro (})oc(|)opa Ha 

30.4 % h Kanina Ha 25 %, a TaioKe coAeparaHHa HaTpna Ha 25 % h MarHHa Ha 

23.5 % b njia 3 Me kpobh HaeK, 3 apaa<eHHbix AH<|)Haao 6 oTpHHAaMH. yMeHbiiie- 
HHe 3 KTHBHOCTH XU,ejIOHHOH (})OC(})aTa 3 bI B nJia 3 Me KpOBH HHB 33 HpOBaHHbIX HaeK 
COCTaBHJIO 31.2 % no CpaBHeHHK) C aKTHBHOCTbK) mo KOHTpOJia (p < 0.05). 


OBCY^EHHE 

UecTOzibi D. dendriticum napa3HTHpyiOT b tohkom KHineHHHKe naiiKOBbix 
nTHU, maBHbiM o6pa30M b MeAnaabHOM h AHCTaabHOM OTAeaax (Ope3e, 1977; 
ripoHHHa h AP-, 2009; KyKJiHHa, 2015a). BBHay KpynHbix pa3MepoB h npoAoa- 
/KHTCJIbHOrO cpoxa >KH3HH, AH<J)Haao 60 TpHHAbI BbI3bIBaiOT CymeCTBCHHbie H3- 
MeHeHHa Kan b reMaTOJiorHH, Tax h b o6MeHe BemecTB xo3aeB. B xoAe npoBe- 
ASHHoro HCCJieAOBaHHa ycTaHOBJieHbi apxo BbipaaceHHbie KJiHHHHecKne Hapy- 
rneHHa b opraHH3Me cepe6pHCTOH nanKH npn 3apaa<eHHH D. dendriticum. 

KaK H GoJIblHHHCTBO reJIbMHHT030B, AH(f HJIJI 060 TpHHAHaa HHB33Ha y cepe6- 
pHCTbix naeK conpoBoacAaeTca 303HH0(J)HJiHeH. HajiHHHe noBbimeHHoro coAep- 
acaHHa 303hho<J)hjiob b kpobh CBHAeTeabCTByeT o npoaBJieHHH aaaeprHHecKOH 
peaKHHH opraHH3Ma xo33HHa. /(aa 6oaee AeTaabHOH xapaKTepHCTHKH (J)H3ho- 
jiorHnecKoro cocToaHHa cepe6pHCTbix naeK npn AH<J)Haao6oTpH03e Bbi6paHbi 
OTHOCHTeabHbie napaMeTpbi — cooTHomeHHa kojih necTBa jichkohhtob kpobh 
(H/JI h 3/JI). Hhackc H/JI nacTO HcnoJib3yeTca aaa ohchkh 3AopoBba nonyaa- 
Hhh nrau b npHpoAHbix ycJiOBHax (Artacho et al., 2007; Mallory et al., 2007). 
Flo HToraM HacToaiuero HCCJieAOBaHHa cymecTBeHHbix otjihhhh noKa3aTeJia 
H/JI y 3 apaa<eHHbix h He 3 apaa<eHHbix cepe6pHCTbix naeK He OTMeneHO. Ilpn 
cpaBHHTejibHOM aHajiH3e hhackcob 3/JI y 3apaa<eHHbix h He 3 apaa<eHHbix oco- 
6eft ycTaHOBJieHbi AOCTOBepHbie H3MeHeHna. CaeAyeT OTMeTHTb, hto HaAea<- 
hmx MapKepoB, CBHAeTeabCTByioiUHx o naTOJiorHHecKHx H3MeHeHHax b opra- 
HH3Me nTHU, 3apaa<eHHbix reabMHHTaMH, k HacroameMy BpeMeHH oneHb He- 
MHoro, a AJia noayneHHa 3thx noKa3aTeaefi Heo6xoAHMbi KOMnaeKCHbie 
aHaaH 3 bi BHyTpeHHHX opraHOB h TKaHefi jkhbothmx. Hcnoab30BaHHe yKa 3 aH- 
Horo noKa 3 aTejia (3/JI) npeACTaBaaeTca BecbMa nepcneKTHBHbiM Aaa npn>KH3- 
HeHHOH AHamocTHKH c[)H3HOJiorHHecKoro cocToaHHa eepe6pHCTbix naeK h 3AO- 
poBba hx nonyaaHHH b npHpoAHbix ycaoBHax, Tax KaK k HHCJiy (})aKTopoB, nac- 
TO BbBbIBaiOIAHX KJIHHHHeCKHe OTKaOHeHHa OT HOpMbI, 6e3yCaOBHO, OTHOCaTCa 
h napa3HTapHbie hhb33hh. 

B xoAe HacToamero nccaeAOBaHHa y cepe6pHCTbix naeK, HHBa3HpoBaHHbix 
aeHTOHHbiMH nepBaMH D. dendriticum , 3aperHCTpnpoBaHbi npH3HaKH aHe- 
mhh — CHH>KeHHe KOHueHTpauHH reMorao6HHa h yMeHbiueHHe o6iu,ero KoaH- 
necTBa opuipouHTOB. Boaee toto o BbipaaceHHOH aHeMHH, Ae^HijHTe BHTaMHHa 
B 12 b opraHH3Me h HeaocTaTKe hohob MarHHa h hhhk3 b nHTaHHH CBHAeTeabCT- 
ByeT CHHyKCHHe 3KTHBHOCTH meaOHHOH (J)OC(J)aTa3bI B naa3Me KpOBH HaeK, HH- 
Ba3npoBaHHbix AH(J)Haao6oTpHHAaMH. /(aa OoabniHHCTBa <J)opM AH())nnao6oT- 
PH030B b KanecTBe ocHOBHoro KaHHHHecKoro HapymeHHa OTMenaioT hmchho 
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aHeMHio (KjiHHHKO-Jia6opaTopHaa 2001). npH 3KcnepHMeHTaabHOM 3apa>Ke- 
HHH aH(J)HJIJI 060 TpHHflaMH meHKOB IieCIJOB H IITeHLtOB Cepe6pHCTOH H3HKH, CH- 
pwiicKoro xoMHHKa, kouikh ycTaHOBjieHbi cJmKTbi 3pnTponeHHH h reMorjioSn- 
HoneHHH (AHHKHeBa Hap., 1988; Ma3yp Hap., 2007; Ma3yp nap., 2013). 
BoJibniHHCTBO HCCJieaoBaTejien npoaBJieHHe aHeMHH npH aH(J)HJUio6oTpH03e y 
OKOHnaTejibHoro xo 3 >niHa cBH3biBaiOT c ycHjieHHbiM norjiomeHneM nepBHMH 
BHTaMHHa Bi 2 (JleyrcKaa, 1984). PbBecTHO, hto bht3mhh B !2 CTHMynnpyeT 
HopMajibHbiH 3pHTpono33 h npHHHMaeT aKTHBHoe ynacrae b CHHTe3e reMa 
(KaccnpcKHH, AjieKceeB, 1962). YcTaHOBjieHo, hto HeBepoaTHo bmcokhc koh- 
ueHTpauHH BHTaMHHa B| 2 HaKanaHBaioT b cbocm Teae aHt[)Haao6oTpHHabi 
D. latum (Nyberg, 1958; JleyrcKaa, 1984). Ilo Been BHaHMOcra, 3 to cbh33ho c 
T eM (j)aKTOM, HTO HMCHHO B 30He HOKaaH3aHHH yKa3aHHbIX aeHTeUOB B KHUieH- 
HHKe xo3>mna — MeaiiaabHOM h ancTaabHOM OTaeaax — nponcxoaiiT Bcacbi- 
B3HHe BHTaMHHa B 12 . BepOHTHO, H 3 MeHeHHH reMaToaorHH KpOBH HaeK, 3apa- 
aceHHbix aHc[)Haao6oTpHHaaMH, CB«3aHbi c aKTHBHbiM noraomeHHeM aeHTepa- 
mh BHTaMHHa B 12 h bo mhotom onpeaeaaeTca aoKaaH3apHeH pecToa b 
onpeaeaeHHOM ynacTice KHiueHHHKa OKOHnaTeabHoro xo3aHHa. 

IlpH HccaeaoBaHHH Ghoxhmhh KpoBH ycTaHOBaeHbi h3mchchhm noKa3aTe- 
aen, KOTopbie HaraaaHo cBnaeTeabCTByioT o HeaocTaTOHHOM h HenoaHoueH- 
hom nHTaHHH, a TaroKe o HapymeHnax npoueccoB nMin,eBapcHMa cepeGpncTbix 
naeK. 3aperHCTpHpoBaHHbie OTKaoHeHHa ot HopMbi (chidkchhc ypoBHeii oome- 
ro Oeaxa, ajii.oyMHiia h ipnunmepnaoB, a la iokc yBejiH'ieime KOHHeHTpaHHH 
mo'icboh KHcaoTbi) b naa3Me KpoBH cepeGpncTbix naeK, HHBa3HpoBaHHbix 
D. dendriticum , paHee o i MC'iajuici. h y naeK, Koiopi.ix b xoae 3KcnepHMeHTaab- 
hbix HccaeaoBaHHH nonHOCTbio nan nacTHHHO JiHiiiajin nHui,H (Totzke et al., 
1999). AHaaorHHHbie pe3yabTaTbi npoaeMOiicipiipoBaiii.i h apyni\iii nccaeao- 
BaTeaaMH npH aHaaH3e nocaeacTBHH aaa pa3Hbix OKOHnaTeabHbix xoaaeB, skc- 
nepHMeHTaabHo 3apaaceHHbix aH<j)Haao6oTpHHaaMH. CHHaceHHe kohucht- 
papHH a.n.oyMHiia ycTaHOBaeHO b naa3Me KpoBH miuaiiipoiiaimMx iitchhob 
cepe6pncTOH naHKH Ha 9-h aeHb onbiTa (Ma3yp h ap., 2007). YpoBHH i pm aii- 
uepiiaoB h (|)oc(])OJiHimaoB b naa3Me KpoBH iaioi<e yMein,inajincB y Bapa>KCii- 
hbix xomskob (EeaoBa, CaeneHKOB, 1978). KpoMe toto, o HenoaHoaeHHOM nn- 
t3hhh (HH3KOKaaopHHHaa aweTa c HeaocTaTOHHbiM coaepacaHHeM 6eaKa) h Ha- 
pymeHHH npoueccoB nnmeBapeHHa (a6cop6HHH) CBHaeTcabCTBycT chh>kchhc 
KOHpeHTpariHH Manma, HaTpna, HeopraHHHecKoro t|joct|jopa, Kaabpna b naa3- 
Me KpoBH cepe6pncTbix naeK, 3apaaceHHbix D. dendriticum. 3to b nepByK) one- 
peab CBH33HO c TeM, hto aHtjjHaao6oTpHHabi Kax aocTaTOHHo KpynHbie nepBH 
npeacTaBaaioT co6oh MomHbix KOHKypeHTOB xo3»HHa 3a nnmeBbie pecypcbi. 
IIoHHaceHHe aKTHBHOCTH nHm,eBapHTeabHbix (JiepMeHTOB b MecTe aoKaansaunH 
D. dendriticum b KHiueHHHKe xo3hhh3 cBHaeTeabCTByeT b noab3y aaHHoro 
yTBepa<aeHHa (KyKaHHa, 2015a). 

YcTaHOBaeHO, hto b naa3Me kpobh cepeSpncTbix naeK, 3apaa<eHHbix an- 
<|)Haao6oTpHHaaMH, 3HaHHTeabHo noBbimaeTca coaepacaHHe U.HK. Cxopee 
Bcero, 3 to oSbacHaeTca TeM, hto pa3BHTne naToaornnecKoro npopecca npn 
reabMHHT03ax conpoBoacaaeTca o6pa30BaHHeM unpRyanpytouinx HMMyHHbix 
KOMnaeKCOB, bo3mo>kho, coaepacamnx aHTHTeaa. TaaBHaa (JtyHKUHa I3.HK — 
yaaaeHne H3 opraHH3Ma xo3aHHa nyacepoaHbix aHTHreHOB. B xoae paHee npo- 
BeaeHHbix 3KcnepHMeHTaabHbix HccaeaoBaHHH noKa3aHo, hto npH napa3HTH- 
poBaHHH D. dendriticum b KHiueHHHKe naeK 6oabmoe KoaimecTBO aHTHTea k 


371 


aHTHreHaM D. dendriticum o6Hapy>KeHO b cbraopoTKe kpobh (CepreeBa, <J>pe 3 e, 
2000). Abtoph npeAnonoMCHJiH, hto HeHTpanH3apHfl aHTHrcHOB HepBefi nponc- 
xoaht rjiaBHHM o6pa30M b KpoBH cepe6pHCTbix naeK. 

AKTHBHafl (J)H3HOJIOrHHeCKafl ^eflTejlbHOCTb (pOCT, pa3BHTHe, npoAyKPHH 
HHIj) AH(|)HJIJIo6oTpHHA B KHUieHHHKe npHBOAHT K HHTOKCHKaiJHH OpraHH3Ma 
OKOHHaTejibHoro xoiaHHa. IIoBbiiiieHHe coAepacaHHa MOAncfmHHpoBaHHOH 
(jjopMbi ajibSyMHHa b nna3Me kpobh h cop6phohhoh ciiocoGhocth apHTpouH- 
tob CBHAeTejibCTByeT o tokchhcckom b03achctbhh ah4)hjiji°6otphha Ha opra- 
hh3m xo3HHHa. YKa3aHHbie napaMeTpbi npe^CTaBJiaioT co6oh AHaraocTHHecKHe 
nOKa3aTejlH 3HAOTeHHOH HHTOKCHKaiJHH OpraHH3Ma JKHBOTHbIX (TpOHHKHH 
hap-, 1986; Torafi6aeB HAp., 1988). BepoaTHO, npn aKTHBHOH (j)H3HOJiorHne- 
ckoh AeaTejibHocTH jieHTOHHbie nepBH BbiAejunoT MeTa6ojiHTbi, TOKCHHHbie jxm 
opraHH 3 Ma cepe6pHCTofi HafiKH. Bojiee Toro, npn HHB33HH AH(j)HJiJio6oTpHHAa- 
MH B nJia3MC KpOBH HaeK nOBbmiaeTCfl aKTHBHOCTb TpaHCaMHHa3, H3MeHeHHe 
KOTopbix yKa3biBaeT Ha 4)H3HOJiorHHecKyio Harpy3Ky Ha kjictkh neneHH h Ha- 
pyuieHne ee pa6oTbi. 

PaHee npoBeAeHO HecKOJibKO HCCJieAOBaHHH, nocBameHHbix royneHMio bjih- 
HHHH HeKOTOpbIX BHAOB JieHTOHHblX HepBefi Ha reMaTOJiorHHecKHe h 6hoxhmh- 
necKHe noKa3aTeJiH mopckhx nrap (KyKJiHHa, KyKJiHH, 2006, 2008; KyKJiHHa, 
20156). CpaBHHTejibHbifi aHajiH3 noKa3aji hachthhhoctb H3MeHeHHH, nponcxo- 
Ahiahx npn 3apaaceHHH cepeSpncTbix h mopckhx naeK AHcjHuuioGoTpHHAaMH 
(D. dendriticum), TeTpaSoTpHHAaMH (Tetrabothrius erostris) h rHMeHOJienHAH- 
AaMH (Microsomacanthus ductilus). Bo Bcex cjiynaax npn HHBa3HH pecTOAaMH 
OTMeneHo cHHMceHHe KOHueHTpauHH o6iu,ero 6ejiKa, (f>oc(f)o.riHnHAOB h TpnrjiH- 
Hepn^OB, a TaK»e noBbiuieHHe ypoBHefi MOAH(j)HAHpoBaHHOH (ftopMbi anbSyMH- 
Ha, MoneBOH khcjioth h rjnoK03bi. YcTaHOBJieHHbie (jjaKTbi yKa3biBaioT Ha tok- 
CHnecKoe B03^eHCTBHe jieHTOHHbix nepBefi Ha opraHH3M naeK h KOHKypeHTHbie 
B3aHM00TH0uieHHH 3a nHiu,eBbie pecypcbi Me»Ay napa3HTaMH h xo3hhhom. 
ripH 3TOM Heo6xOAHMO OTMeTHTb, HTO npH3HaKH aHCMHH (CHHHCeHHe KOHIjeHT- 
papHH reMorjio6HHa h o6iu,ero KOJinnecTBa apHTpopHTOB) y cepeSpncTbix naex 
B03HHKaiOT TOJlbKO npH AH(j)HJlJ 1060 TpHHAH 0 H HHB33HH. 

TaKHM o6pa30M, H3MeHeHH» reMaTOJiorHHecKHx h SnoxHMHHecKHx noKa3a- 
Tejieft HarjiflAHO CBHACTejibCTByioT o 3HanHTejibHOM bjihhhhh JieHTOHHbix nep- 
Beft D. dendriticum Ha opraHH3M OKOHHaTejibHoro xo3HHHa — cepeSpncTOH 
naftKH (HapyuieHHH npopeccoB nnuieBapeHna h AeaTejibHOCTH HMMyHHOH h 
K pOBeHOCHOH CHCTeM). YcTaHOBJieHHbie H3MeHeHHfl B <j)H3HOJ10THHeCKOM CO- 
CTOHHHH nTHH TaiOKe nOATBepJKAaiOT HaJIHHHe OCTpOH KOHKypeHHHH AH(j)HJIJIO- 
6 otphha h cepe6pHCTofi naiiKH 3 a nHiu,eBbie pecypcbi. 
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HEMATOLOGY AND BLOOD CHEMISTRY OF THE HERRING 
GULL LARUS ARGENTATUS INFESTED BY CESTODES 
DIPHYLLOBOTHRIUM DENDRITICUM (CESTODA: DIPHYLLOBOTHRIIDAE) 

M. M. Kuklina, V. V. Kuklin 
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SUMMARY 

Hematological and plasma biochemical analyses and parasitological detection were 
carried out in the herring gull Larus argentatus. Hematological and plasma biochemical 
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parameters in uninfected gulls and gulls infected by Diphyllobothrium dendriticum (Ces- 
toda: Diphyllobothriidae) were compared. Hemoglobin content and numbers of ery¬ 
throcytes were reduced; numbers of leukocytes and sorption capacity of erythrocytes were 
improved in blood of the infected herring gulls. Hematological index (eosinophil/lympho¬ 
cyte ratio) in infected gulls increased 1.8 times in comparison with eosinophil/lymphocyte 
ratio in uninfected gulls. Metabolic imbalances in herring gulls infected by D . dendriticum 
were determined. Levels of the total protein, phospholipids, triglycerids, phosphorus, cal¬ 
cium, magnesium and sodium, and the activity of alkaline phosphatase decreased in plas¬ 
ma blood of infected gulls; at the same time, the content of the uric acid, glucose, modified 
albumin and circulatory immune complex and activities of transaminases and lactate de¬ 
hydrogenase had increased. It is assumed that the obtained results testify to the appearance 
of abnormalities in the digestion processes and the activity of immune and circulatory sys¬ 
tems caused by the invasion of gulls with D. dendriticum. 
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